Nottingham.
(Read: May 9th, 1888.) There are many points in the natural history of scarlet-fever upon which the text-books are almost silent, but which are not without practical importance. The influence of age upon liability to the disease, for instance, has not, so far as I know, been worked out thoroughly; and indeed it could scarcely be measured with any approach to accuracy by hospital statistics, dealing as they necessarily do with a more or less picked population. The unrecorded cases, treated at home, must materially affect the result.
In certain towns, including Nottingham, the system of compulsory notification now affords facilities for studying scarlet-fever as it affects a whole community, and I have long thought that an attempt to clear up some of the points of obscurity by this means might be of interest to the Society.
It has often occurred to me that the very certainty of the exact origin of many cases of scarlet-fever, by infection traceable to other persons attacked, has impeded the study of its etiology. Comparatively little attention has been given to the marked influence of season, locality, age, and sex in modifying the facilities for acquiring infection.
Scarlet-fever and diphtheria present many points of close resemblance, and among them ready transmissibility from person to person. Still the majority of persons apparently exposed to risk of infection of either disease escape scot-free, while the majority of attacks cannot be traced with any degree of certainty to a definite source. Attacks of diphtheria being comparatively rare, the occasional difficulty of finding even a plausible theory of connection with a previous case has led to the well-founded suspicion that direct, or even indirect relation with previous human diphtheria is far from being the whole truth in the etiology of the disease. Besides milk-diphtheria and aerial convection of germs, we have now to bear in mind the possibility of allied diseases in lower animals, defects of drainage or scavenging, dampness of houses, and telluric conditions, even if we exclude origin de novo as being only a confession of ignorance.
Scarlet-fever, on tlie contrary, is practically always present in every large community, and it is still customary with medical practitioners and the public to limit their etiological research to seeking for some direct or indirect contact with a previous case; and, knowing that previous cases always abound, to content themselves, if need be, with any such clue, however remote or unpromising.
A scarlet-fever patient gives off infective matter by the breath and desquamation ; this infective matter may lodge in crevices, or be carried in clothing or in food (especially milk), and retain for months or years its power of producing scarletfever when grafted upon a susceptible person. Probably most observers will admit, also, that it may be carried in a current of air, say across the sick-room, without losing any of its virulence ; but a wider diffusion by this means is not generally recognised. As a matter of common experience, the majority of persons in whom an attack would be readily accounted for do not acquire the disease, with the exception, perhaps, of those in intimate contact with the patient during the infectious period.* Still there can be no doubt that the contagium must become very widely diffused, if only by convection by clothing, etc., making all due allowance for destruction by washing and by the ordinary perfunctory attempts at disinfection. It is scarcely possible to exclude such sources of infection from consideration in any given case.
The Hendon and Wimbledon outbreaks investigated by Mr Salford, 1883-4-5 Leicester, Nottingham, 1885-6-7 position of the apex of the age-mortality curve at the third year is readily explained; after the fifth year both the number of cases and their lethality diminish, and the age-mortality curve consequently declines rapidly.
The age-mortality curve is therefore immediately influenced, and indeed produced, by the other two dissimilar curves; and The Registrar-General points out that sex has a bearing upon the prognosis of an attack of scarlet-fever, since the case-mortality among males is greater than that among females at every age except perhaps infancy. He shows also that females are more frequently attacked than males at all ages (except infancy), and that in both sexes the mortality in relation to population is greatest in the third year.
Commencing with the age-mortality, we find that the net result of the greater severity and smaller number of male attacks is an excess of male deaths over female; but there are noteworthy exceptions to this rule.
From an examination of the returns for England and Wales, for sixteen years (Table I) , I find that the female Here I may note, as an instance of the marked parallelism between scarlet-fever, diphtheria, and enteric fever, that the two latter have an age-mortality curve closely resembling that of scarlet-fever during the first five years of life, but with this difference, that the female mortality from enteric fever and diphtheria outstrips the male in the third, fourth, and fifth years. With these occasional exceptions, the mortality from scarletfever is greater among males than females during each of the first five years, and is always so in this period as a whole.
From five to ten years of age there is still a slightly higher mortality among males, but from ten to forty-five years the female death-rate exceeds the male, especially at those ages (twenty to thirty-five) at which the charge of children might be expected to bring with it special exposure to infection. Hence the survivors at the age of twenty years, by which time the prospect of future attack is slight, have become protected to the extent of less than two-fifths of their number. After correcting for age-distribution, and eliminating also the protected part of the population, we find that the only material effect upon the age-incidence curve has been to give a slight excess in the fifth year over the fourth in liability to attack.
Further confirmation of the fact that the majority of persons escape scarlet-fever throughout life is afforded by the result of inquiries which 1 have made respecting 2,585 persons living in houses in which cases of scarlet-fever occurred; 1,409 of these were over fifteen years of age, and only 414, or ceive that a child begins life with a certain degree of physiological susceptibility to scarlet-fever, which increases rapidly for five years, and then declines during the rest of life. On the other hand, one is almost equally at a loss to imagine in what way, apart from increasing susceptibility, the facilities for access of materies morbi can be so much greater in the third year than in the second, and in the fourth year than in the third. There are considerable differences, as regards diet and contact with other persons, between infants and older children ; but even if we accept these conditions as sufficient to account for the increase year by year up to the fourth, it is strange that the increase ceases and gives place to a decrease just at the age when contact with other children at school and elsewhere is becoming most free.
There is evidently a real and progressive diminution of susceptibility after the fifth year, and it may be that the true susceptibility is highest at birth, like the case-mortality, and that it is only masked in the earlier years by a rapid increase in the unknown facilities for infection.
The slight variation between different towns in the age of maximum liability may perhaps be regarded as suggestive rather of varying local conditions affecting the facilities for infection, rather than of varying physiological susceptibility. I have already pointed out that scarlet-fever also resembles diphtheria and enteric fever in its curve of age-mortality in childhood, in both sexes. The age-mortality curve of smallpox is happily obliterated by infantile vaccination; that of measles presents an enormous peak in the second year, and that of whooping-cough in the first year, both being entirely devoid of any resemblance to the curve of scarlet-fever.
These marked contrasts to the purely infectious diseases, and affinities with enteric and diphtheria, are very suggestive.
But although there is a distinct maximum both of epidemics and of sporadic cases in autumn, attacks of scarletfever occur at all seasons in every large community. I 
